Introduction
Neurological damage to the adult central nervous system of mammals commonly produces persistent deficits with limited recovery of function. The restricted capacity of the adult brain and spinal cord to support the re-extension and rearrangement of axonal connections is a primary determinant of failed recovery. A century of research into the sequelae of brain and spinal injury has identified several cell-autonomous and environmental factors that contribute to axon growth failure. Here we focus on the two broad classes of environmental inhibitors: proteins associated with degenerating myelin (myelin-associated inhibitors; MAIs) [1] and with glial scarring (chondroitin sulfate proteoglycans; CSPGs) [1] . These insights have enabled the development of therapeutic interventions designed to enhance axonal growth after experimental CNS lesion [2] . Several methods have advanced to Phase I clinical trials [3] .
The nature, location, extent and maturity of a neurological insult influence the degree and specificity of axonal growth necessary to restore function. Optimally, our therapeutic arsenal will include methods capable of stimulating a spectrum of controlled growth responses from damaged and intact axons. To this end, much progress has been made in understanding the intrinsic mechanisms that influence the growth repertoire of the developing and immature nervous system (for reviews, see Refs [4, 5] ). However, in the spinal cord injury (SCI) literature, the terms regeneration, sprouting and plasticity have been employed to characterize axonal growth responses after various interventions [2] . The implication exists that these forms of axonal growth are inherently distinct, serving separate functions and being regulated by unique molecular pathways. In this essay, we explore three variables to characterize injury-responsive axonal growth. Further, we relate these variables to the three commonly used descriptive terms. We also examine the extent to which molecular perturbations separate, or fail to segregate, axonal growth as regeneration, sprouting and plasticity.
Characterizing axonal response to injury
In an attempt to capture the multitude of growth responses that occur after CNS injury, three variables seem most relevant (Figure 1a) . The first is the nature of the inciting perturbation. Axonal growth can be stimulated by various therapies after a wide range of events. The most simple growth response would be an axon that has been severed by a disease process might itself extend from the severed end. Another manifestation of growth is the creation of a collateral from the proximal segment of an injured axon. Alternatively, axonal growth can also be stimulated from fiber systems that are not themselves damaged but are positioned adjacent or parallel to a cut pathway. Finally, growth is sometimes stimulated not by an injury per se, but rather by altered sensory inputs from nonneuronal peripheral damage or from altered experience.
The second key variable is the anatomical extent of any axonal growth. Without intervention, axonal growth of greater than 1 mm rarely (if ever) occurs in the intact or the damaged adult mammalian central nervous system. When such growth is stimulated by a therapeutic intervention, it can follow pre-existing or novel pathways [6] . Anatomical changes can also be observed at more localized levels, altering branch morphology in terminal fields or rearranging axonal varicosities and dendritic spines. Although anatomically more confined, such changes might have substantial functional relevance. Many forms of plasticity are known to involve biochemical changes in synaptic efficacy without anatomical reorganization.
Finally, the response to neurological insult also has a critical temporal pattern. The changes induced acutely and those occurring chronically can be widely disparate, and in some cases later changes might require earlier adaptations.
How do the commonly used terms regeneration, sprouting and plasticity relate to the space defined by the variables of time, distance and perturbation? In a relative 
